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ABSTRACT 
The purpose of this investigation was to examine whether differences exist between 
bulimics exhibiting predominantly subjective binge behavior and bulimics exhibiting 
primarily objective binge behavior on several measures of psychopathology. The specific 
measures of interest in this study were average caloric intake across binge episodes, binge 
frequency, and purge frequency. 
This study replicates aspects of previous research attempts to examine differences in 
psychopathology between subjective and objective bingers, with the notable exception that 
the sampling procedure did not require participants to meet the DSM-N diagnostic criteria 
for bulimia nervosa. Instead, participants were admitted to the subjective binge group if they 
met all DSM-N diagnostic criteria for bulimia nervosa except criterion A(l ), which specifies 
that a binge episode must consist of a large amount of food. Participants were admitted to 
the objective binge group if they met all DSM-N diagnostic criteria for bulimia nervosa. 
It was hypothesized that members comprising the subjective binge group would display 
lower average caloric binge intake, higher binge frequency, and higher purge frequency. 
Conversely, it was predicted members of the objective binge group would display higher 
average caloric binge intake, lower binge frequency, and lower purge frequency. 
Two cluster analyses were performed to explore whether the hypothesized subgroups 
were present in the data. The first cluster analysis, performed using Ward's method, yielded 
the two predicted subjective and objective groupings, as well as two additional groups. The 
second cluster analysis, performed using the average linkage method, produced four similar 
groupings, including two groups with characteristics similar to those expected to be present 
Vl 
among subjective and objective bingers. Implications of the findings and directions for 
further research are discussed. 
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INTRODUCTION 
A substantial body ofresearch has questioned the validity and utility of the current 
DSM-N diagnostic criteria for Bulimia Nervosa (Fairburn, 1986; Cooper & Fairburn, 1987; 
Niego, Pratt, & Agras, 1997; Pratt, Niego, & Agras, 1998; Rossiter & Agras, 1990; Rosen, 
Leitenberg, Fisher, & Khazam, 1986; Wilson, 1992). According to the Diagnostic and 
Statistical Manual of Mental Disorders-Text Revision (DSM-IV-TR; American Psychiatric 
Association [APA], 2000), an eating episode is classified as a binge ifit fulfills both the 
following requirements: (1) consumption of a large amount of food in a discrete amount of 
time, where "large" is defined as "an amount of food that is definitely larger than most 
people would eat during a similar period of time and under similar circumstances" and (2) a 
sense of loss of control over eating during the episode. Recently, the first component of this 
definition has generated controversy and criticism, as researchers and practitioners question 
the validity of the stipulation that requires a binge to consist of a large amount of food (Ni ego 
et al., 1997; Pratt et al., 1998; Pryor, 1995; Rosen et al., 1986; Rossiter & Agras, 1990; 
Wilson, 1992). 
Numerous investigations have discovered eating episodes that do not involve the 
consumption of a large amount of food, but are characteristic of binges in every other manner 
(Rosen et al., 1986; Rossiter & Agras, 1990; Rossiter, Agras, Telch, & Bruce, 1992). Rosen 
et al. (1986) indicates that 65% of bulimic subjects' binges were composed of food amounts 
equal to the amounts eaten in nonbinge eating episodes. In addition, this investigation found 
30% of the bulimic participants reported binges that consisted of less than 600 kcal and 
roughly 50% of all reported binges were less than 100 kcals. An example of a binge that 
consists of 100 kcal would be one medium sized apple. Therefore, Rosen et al. (1986) 
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concluded the amount of food consumed was not an important factor in distinguishing 
nonbinge eating episodes from binge eating episodes. Other studies produced similar results. 
Rossiter, Agras, & Losch (1988) stated one-third of their bulimic patients reported 
consuming less than l00kcals per binge. In addition, Rossiter and Agras (1990) found 28% 
of all binges contained less than 500kcal and another 28% consisted of 501-1000 kcal. Due 
to these results, some researchers are disputing the DSM-IV diagnostic requirement that a 
binge episode must consist of a large amount of food, and are suggesting that this section of 
the manual be revised, omitting this component (Gamer, Shafer, & Rosen, 1992; Pratt, 
Niego, & Agras; 1998). 
Rossiter & Agras (1990) state, "The present study can be summarized as demonstrating 
that bulimic individuals have different types of binge-eating episodes, some of which consist 
of small and some of which consist oflarge quantities of food (p. 518)." Rossiter and Agras 
(1990) use this fact as support for a DSM revision that would eliminate the large amount of 
food criterion, thereby allowing diagnosis of a subset of bulimics that do not meet this 
criteria because their binges consist of relatively smaller amounts of food. 
Crowther, Lingswiler, & Stephens (1984) reported that binge eaters did not differ 
significantly from normal controls on number of meals per day, calories per meal, or calories 
per day during a 2-week period of self-monitoring. In addition, they noted that the calorie 
range of binge-eating episodes was extremely large for the binge eaters, ranging from 30 to 
2024, with a mean of 605 calories. Other studies have reported similarly large variability in 
the amount of calories consumed by bulimics in eating episodes they classified as binges. 
For example, Rosen et al. (1986) found that in 199 binge-eating episodes reported by 20 
bulimic women in a one-week period, the mean binge consisted of 1459 ± 1172 kcal and 
3 
ranged from 45 to 5138 kcal. In addition, Rossiter et al. (1988) reported the mean number of 
kilocalories consumed for eating episodes after which subjects purged ranged from 1485 ± 
1329. The minimum number of calories consumed was 54 and the maximum was 6268, with 
seven subjects consuming less than 950 kcal on average per episode of purging, three 
consuming less than 600 kcal, and one consuming less than 500 kcal per purge episode. 
Again, these results provide support for the notion that a subtype of bulimia nervosa exists in 
which eating episodes are not characterized by a large amount of calories, but bulimic 
individuals belonging to this subset still perceive the eating episode to be a binge. 
Importance of Loss of Control and the Subjective/Objective Distinction 
Fairburn (1986) noted that a person's perceived loss of control and perceived excessive 
consumption were more critical factors in classifying the eating episode than the actual 
amount of food consumed. Therefore, in Fairbum's Eating Disorder Examination (EDE), 
"subjective" and "objective" binge episode items are included in the overeating section, the 
main distinction being that an objectively large amount of food was consumed during 
"objective" binge episodes, while a "normal" or relatively smaller amount of food was 
consumed during the "subjective" binge episodes. Both types of binge episodes are 
characterized by a loss of control and therefore, meet 'the second binge episode criteria 
specified in the DSM-IV (Cooper & Fairburn, 1987). 
Several subsequent studies have addressed the subjective/objective binge episode 
distinction. Pratt, Niego, and Agras (1998) used Fairbum's Eating Disorder Examination 
(EDE) to classify the binges of 174 women (who met all DSM-IV criteria for bulimia 
nervosa) into subjective and objective categories and examined whether objective and 
subjective binges differed significantly from each other in relation to measures of 
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psychopathology. Pratt et al. (1998) found no significant differences between the two binge 
types, except on the "Can Do" subscale of the Self-Efficacy Questionnaire, which measures a 
participant's ability to successfully resist binge eating in a specified situation. Researchers 
noted these results again question the current diagnostic procedure of relying on the large 
amount of food criterion to diagnose clinical binges, since the differences between the two 
binge types were minimal in relation to measures of psychopathology (Pratt et al., 1998). 
Clinical Relevance of Subjective/Objective Distinction 
The clinical importance of these findings is of particular relevance, since a formal 
clinical diagnosis of Bulimia Nervosa may be mandatory in order for a prospective treatment 
recipient to receive insurance coverage. Pratt et al. (1998) states, "As the DSM criteria for 
eating disorders have been revised over the years, researchers have constantly worked to 
create diagnostic measures which are neither over inclusive nor under inclusive. This goal 
becomes all the more relevant in the present environment of managed care, where lack of a 
clinical diagnosis may have implications for treatment coverage" (p. 311 ). If, as previous 
research suggests, a subset of bulimics exist that do engage more frequently in subjective 
binge behavior and therefore, do not meet the DSM-N large amount of food criterion, then 
the current DSM-N diagnostic system may be failing to diagnose this entire population, 
leaving them ineligible for insurance coverage. In addition, if bulimics engaging primarily in 
subjective binge behavior differ from bulimics engaging primarily in objective binge 
behavior on measures of psychopathology, then effective treatment approaches may be 
distinct for the separate subgroups. For example, Niego et al. (1997) reported objective 
binge episodes appeared to decrease more rapidly than subjective binge episodes in response 
to cognitive-behavioral therapy (CBT). 
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The results ofNiego et al. (1997) and Pratt et al. (1998) imply that no differences exist 
between subjective and objective binges in relation to measures of psychopathology. 
However, both studies limited participants to include only subjects with a DSM-IV diagnosis 
of Bulimia Nervosa. Therefore, since an essential component of this diagnosis is the large 
amount of food criterion, both studies admitted only subjects that consumed relatively large 
amounts of food during binge episodes (objective binges). The distinction made between 
objective and subjective binges in the two studies may not be valid, since the sample was 
limited to a group that displayed a high level of objective binge behavior in the first place. 
The sampling procedure prevented bulimics who engaged in primarily subjective binge 
behavior from participating in the study (since they would not meet the DSM-IV large 
amount of food criteria). Therefore, the studies may have failed to detect differences because 
they were, in essence, only looking at variability in binge behavior within bulimics 
displaying predominantly objective binge behavior (as is mandated by a DSM-IV diagnosis). 
Purpose of the Study 
Since accurately determining group differences is fundamental for diagnostic and 
treatment purposes, this study attempted to replicate aspects ofNiego et al. (1997) and Pratt 
et al. (1998), examining differences between subjective and objective binges in relation to 
measures of psychopathology. However, it employed some distinct measures and a different 
sampling procedure to facilitate the inclusion of both bulimics engaging predominantly in 
subjective binge behavior and bulimics engaging predominantly in objective binge behavior. 
Specifically, this study included women who met DSM-IV criteria for bulimia nervosa, as 
well, women meeting all DSM-IV criteria except criterion A(l), which requires a binge to 
consist of a large amount of food. It was assumed that the binges of women composing the 
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group who met all DSM-IV diagnostic criteria would be larger (objective binges), since this 
was a specified requirement of their diagnosis. In addition, it was surmised the binges of 
women comprising the second group, who met all DSM-IV diagnostic criteria except the 
large amount of food criterion, would be smaller since their inclusion dictated that they did 
not meet this criterion. 
Hypotheses 
It was predicted that a cluster analysis would reveal two distinct groups of bulimic 
women present in the data set. It was hypothesized that one group would emerge that would 
display higher binge frequency, higher purge frequency, and binges characterized by lower 
caloric intake. Participants in this group would be labeled subjective bingers because their 
binges would not meet the large amount of food criterion and therefore, would not be 
considered "objective" binges. This binge pattern would be subjective in nature because 
although it felt like a large amount of food to the woman consuming it, most people would 
not identify it as a large amount of food to eat in the specified time period. 
It was assumed a second group would also emerge in the analysis that would be 
comprised of objective bingers who displayed lower binge frequency, lower purge frequency, 
and binges characterized by higher caloric intake. Again, the objective label would be 
applied to such a group because the amount of food consumed during the binges of women in 
this group would be much larger in comparison to the subjective group. 
It was predicted that bulimics in the subjective group would report a higher binge 
frequency, since their binge criteria is more lenient because it requires fewer calories. Also, 
it was expected the purge frequency of subjective bingers would be higher because more 
stringent binge criteria would cause them to perceive more eating episodes as binges and 
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therefore, they would engage in more purge behavior. Average overall caloric intake across 
binge episodes is hypothesized to be lower among bulimics displaying a higher frequency of 
subjective binges because their binges are limited to fewer kcals; however, if this group 
displays a sufficiently higher level of binge frequency, this hypothesized difference may be 
offset. 
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METHOD 
Participants 
Sixteen women recruited from one large inpatient eating disorder hospital facility, one 
university counseling center and one outpatient eating disorder facility in the Midwest were 
selected to participate in the study. Participants were selected only if they met the DSM-IV 
diagnostic criteria for bulimia nervosa (with the exception of criterion A[l] for the subjective 
binge group). Participants were assigned to the subjective binge group if they met all DSM-
IV bulimia nervosa diagnostic criteria except criterion A (1 ), which specifies that the food 
amount consumed during an episode of binge eating must be an amount that is definitely 
larger than most people would eat during a similar period of time and under similar 
circumstances (American Psychiatric Association, 1994). In most cases, the formal clinical 
diagnosis for participants in this group was Eating Disorder Not Otherwise Specified. 
Participants were assigned to the objective binge group if they met all DSM-IV 
diagnostic criteria for bulimia nervosa, including the large amount of food criterion. All 
participants were made aware of the study through their therapists at their respective 
treatment sites and were treated in accordance with the "Ethical Principles of Psychologists 
and Code of Conduct" (American Psychological Association, 1992). The study was 
reviewed and approved by the Psychology Department Human Participants in Research 
Committee and the University Institutional Research Review Board (IRB). 
Procedures 
Potential participants were informed of the study by their therapists at their respective 
treatment sites. They were given an informational form that provided the details of the study 
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and consent was indicated by their agreement to participate. Upon entrance into the study, 
participants were asked to fill out a demographic information sheet indicating the type of 
eating disorder treatment they were currently undergoing (inpatient or outpatient), the 
amount of time they had been receiving treatment, and their current weight ( optional). 
Next, participants were instructed to keep a food diary in which they documented all 
eating episodes they perceived to be binges for the ensuing 1-week period (Appendix A). 
Participants were instructed to be as detailed as possible when logging food entries, 
specifying the exact time, type, and amount of foods eaten. To exemplify the correct 
documentation procedure clear, they were given an example of a journal entry that consisted 
of the following information: Monday, Oct. 2; 5:53-6:10 p.m.; 1 box Kraft Macaroni and 
Cheese, 10 Oreo cookies, 2 pop tarts, and so on; Tuesday, Oct. 3; 4:00-4:30 p.m.; 30 Ritz 
crackers, 5 slices Kraft American cheese singles, 4 slices white sandwich bread, 2 Nestle 
Crunch candy bars, and so on. An example of a food diary reported by one study participant 
is included in Appendix B. 
Participants were also instructed to record all purge behaviors that followed a perceived 
binge for a 1-week period. Examples of purge behaviors specified to participants included 
the following which are outlined in the DSM-N diagnostic criteria for bulimia: self-induced 
vomiting; use of laxatives and/or diuretics; excessive exercise; subsequent dietary restriction 
or skipping meals to compensate for the binge; and use of diet pills or other appetite 
suppressants (American Psychiatric Association, 1994). Participants were instructed to 
indicate the type(s) of purge behavior(s) employed and their frequency or duration. The 
following log example was provided to exemplify purge documentation expectations: March 
20-21; 5: 15 p.m. on March 20th to 1 :00 p.m. on March 21 5\ dietary restriction; I fasted 
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(didn't eat) from 5:15 p.m. on March 20th to 1:00 p.m. on March 21st. An additional purge 
documentation example was also provided (Appendix C). An example of a purge record 
reported by one participant is included in Appendix D. 
Participants were informed their logs would be due at the end of the 1-week period and 
were given a contact number for the experimenter in case they had any questions or concerns. 
In addition, they were instructed not to include their names on the log booklet, but told they 
would remain anonymous and were informed that numbers existed on the log booklets only 
to link experimental materials. 
After receiving log booklets from all participants, the total number of binges reported 
by each participant were summed to determine binge frequency. In addition, the total 
numbers of purge behaviors reported by each participant were summed to calculate purge 
frequency. Next, the caloric intake was calculated for each binge according to nutrition 
information provided in Nutribase's Nutrition Facts Desk Reference (Ulene, 1995). Then, 
total binge caloric intake for each participant over the entire 1-week period was summed. 
Finally, this resulting number was divided by the total number of binges reported by each 
subject in the 1-week period to yield the average caloric intake per binge for each participant. 
Overall binge frequency, overall purge frequency, and average caloric intake per binge 
estimates for all participants were analyzed using cluster analysis and the emerging clusters 
were explored. 
Hypotheses 
It was predicted that two separate clusters or groups of bulimic participants would 
emerge in the data. It was expected one group would engage in predominantly subjective 
binge behavior and would display a higher binge frequency, since their binge criteria would 
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be more lenient because it would require fewer calories. Conversely, it was expected a 
second group would emerge whose members engaged in predominantly objective binge 
behavior and displayed a lower binge frequency, since their definition of a binge would be 
more strict, limited to included only eating episodes consisting of an objectively large 
amount of food. Therefore, if such two distinct clusters emerged in the data, the first would 
be labeled the subjective binge group and the second labeled the objective binge group. 
It was predicted that bulimics engaging in predominantly subjective binge behavior 
would display a higher purge frequency, since less stringent binge criteria would cause them 
to perceive more eating episodes as binges and therefore, they would engage in more purge 
behaviors. Overall purge frequency was hypothesized to be lower in the objective binge 
group because it was anticipated this group would display more stringent binge criteria, 
which would cause them to perceive fewer eating episodes as binges, and therefore, diminish 
the need to engage in purge behavior. 
Binge caloric intake was hypothesized to be lower among bulimics displaying a higher 
frequency of subjective binges because their binges are limited to fewer kcals, however, if 
this group displayed a sufficiently higher level of binge frequency, it was anticipated that this 
hypothesized difference could have been offset. 
Analyses 
Cluster analysis was employed to analyze whether or not the two hypothesized 
groupings emerged in the data. This statistical technique was chosen for several reasons. 
According to Grimm and Yamold (2000), "A common use of cluster analysis in clinical 
psychology is the identification of types (clusters) of disorders (p. 142)." Since the object of 
this study was to explore whether or not two subsets of bulimic women existed, this analysis 
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was well suited. In addition, research on the two hypothesized subsets of bulimia is in the 
exploratory stages, and cluster analysis is an exploratory technique often used to explore the 
underlying structure of data (Borgen & Barnett, 1987; Grimm & Yarnold, 2000; Sharma, 
1996). Finally, cluster analysis is appropriate for even relatively small sample sizes, which 
was a consideration in this study (Grimm & Y amold, 2000; Sharma, 1996). 
Variable selection has a substantial impact in determining the resulting cluster solution 
in cluster analysis; therefore, irrelevant variables should not be included in the analysis 
because they tend to only cloud or obscure results (Grimm & Y amold, 2000). For this 
reason, the analysis involved only total binge frequency, total purge frequency, and average 
caloric binge intake because these variables were of most interest for the purposes of this 
investigation. 
Euclidean distance was the distance measure employed in the analysis and is one of the 
most commonly used distance measures in cluster analysis (Borgen & Barnett, 1987; Grimm 
& Yamold, 2000). Grimm and Yamold (2000) note, "A problem faced by all of the distance 
measures that use unstandardized data is the inconsistencies between cluster solutions when 
the scale of the variables is changed (p. 167)." Since the variables in the present study were 
composed of different scales, and this has a detrimental effect on the accuracy of the ultimate 
cluster solution, all scores were standardized by converting them into z-scores before the 
analysis was conducted. 
Several clustering procedures are available for use in analyzing data. The present study 
employed two of the most common hierarchical agglomerative procedures, average linkage 
and Ward's method. Average linkage was used because the cluster criterion is the average 
distance from all individuals in one cluster to all individuals in another. Therefore, this 
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technique does not depend on extreme values because it is a partitioning based on all 
members of the clusters and does not rely on a single pair of extreme members (Grimm & 
Y amold, 2000). This was important in the present study because it was determined that no 
cases would be eliminated given the size of the data set and the average linkage method 
would diminish the impact of a potential outlier if one were found to be present. 
Borgen and Barnett (1997) state, "Specifically recommended hierarchical methods are 
Ward's method and average linkage. Using both of these methods with the same data set 
would be a good strategy. If similar clusters are obtained, good evidence would be available 
for the cross-method stability of the clusters (p.465)." Grimm and Yamold (2000) reiterate 
this suggestion to use multiple clustering procedures to evaluate the stability of cluster 
solutions. Therefore, these data were also analyzed using Ward's method as a clustering 
procedure. In this method, the distance between two clusters is the sum of squares between 
the two clusters summed over all variables. It was selected because it tends to combine 
clusters with a small number of observations, which was important in this study given the 
small sample size. 
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RESULTS 
Statistical analyses revealed the overall means and standard deviations for each of the 
following variables: average caloric intake per binge episode, binge frequency and purge 
frequency (see Table 1). An examination of fifty-one binge episodes for all sixteen 
participants revealed a range of 150 calories to 2796 calories, which is consistent with 
averages reported for other combined inpatient/outpatient samples (Rosen et al., 1986; 
Rossiter & Agras, 1990). The mean caloric intake per binge episode, binge frequency, and 
purge frequency per study participant was also calculated (see Appendix E) 
An examination of the agglomeration schedule for the first cluster analysis conducted 
using Ward's method suggested that a four cluster solution was the most appropriate (see 
Appendix E). The number of participants in each cluster and the specific participants 
groupings were examined and it was determined that the resulting four cluster solution 
included two members in each of the first three clusters, with ten members composing the 
remaining cluster (see Appendix F). Grimm and Yarnold (2000) suggest that cluster 
solutions with very few participants in a particular cluster or highly discrepant numbers 
across clusters should be analyzed for the presence of outliers. Therefore, a dendrogram of 
the data was inspected to determine if any outliers were present, and none were found. 
The number of clusters included in a final cluster solution is somewhat subjective (Borgen 
& Barnett, 1987; Grimm & Yamold, 2000). Researchers must balance their need for a small, 
manageable number of clusters with the need to include clusters with an acceptable amount 
of homogeneity. As the Euclidean distance between clusters increases, the within-cluster 
homogeneity decreases. 
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Table 1. Mean caloric intake per binge episode, binge frequency and purge frequency 
N Minimum Maximum Mean Std. Dev. 
Overall 51 150.00 2796.00 1134.73 586.07 
Binge Cal. 
Average Cal. 16 724.00 2144.00 1313.13 431.24 
Per Binge 
Binge Freq. 16 1.0 14.00 3.19 3.10 
Purge Freq. 2 2.0 17.00 8.12 3.98 
Therefore, in the present investigation a four- cluster solution was selected because the 
researcher determined the Euclidean distance at this point was reasonable, but became 
significantly greater and reached a less acceptable level at the level of a five-cluster solution. 
Grimm and Yarnold (2000) propose that an examination of the emerging clusters is 
important to allow one to describe the nature of the individual clusters. Therefore, the raw 
data for each of the individual clusters was inspected to explore possible existing patterns 
(see Table 2). Exploration of the first cluster in the four-cluster solution revealed a cluster 
characterized by binges consisting of relatively low average caloric intake, high binge 
frequency, and high purge frequency. Such findings were consistent with the pattern 
expected to be displayed by a subjective binge group. Low, moderate, and high binge and 
purge distinctions were made in accordance with DSM-IV-TR criteria, which suggest that 
binge and purge behaviors would occur approximately twice per week (2 binges per week, 2 
purges per week) for clinical diagnosis. Therefore, binge and purge frequencies were 
declared to be moderate if they were near this range, since these criteria represent the 
minimum frequencies that must be present for diagnosis. Binge and purge frequencies were 
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labeled as "low" if they happened less frequently than these specified criteria and were 
labeled as "high" if they happened significantly more often than the specified criteria. 
The second cluster was characterized by a relatively high binge caloric intake, low to 
moderate binge frequency, and moderate purge frequency. The reported average binge 
caloric intake per participant was markedly higher in this group than in the first cluster. In 
addition, binge frequencies and purge frequencies were substantially lower. These findings 
were consistent with the pattern expected to be displayed by the objective binge group. 
Two additional clusters appeared in the data that were not anticipated. The third cluster 
was comprised of moderate to high binge caloric intake, low binge frequency, and high purge 
frequency. The fourth cluster was a bit more heterogeneous and encompassed a larger 
number of participants, but was generally characterized by moderate binge caloric intake, 
low binge frequency, and moderate purge frequency. 
Table 2. Mean binge caloric intake, purge frequency, and binge frequency per cluster 
Ward's Method 
Cluster Number 1 2 3 4 
Cluster (12-2) (15-11) (14-8) (5-7-3-13-6-9-
Members 16-10-4-1) 
Average Cal. 803 2070 1717 1183 
Per Binge 
Binge Freq. 10 3 2 2 
Purge Freq. 13 8 15 6 
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A second cluster analysis was performed using the average linkage method to assess the 
stability of the initial cluster solution obtained via Ward's method. Similar to the results 
obtained using Ward's method, an examination of the agglomeration schedule for the second 
cluster analysis also suggested a four-cluster solution (see Appendix G). The number of 
participants in each cluster and the specific participants groupings were examined and it was 
determined the resulting four cluster solution included one member in each of the first two 
clusters, 3 members in the second cluster, and 11 members in the fourth cluster. Since two 
clusters emerged that only contained one member, the data was inspected for the presence of 
potential outliers. A dendrogram of the data suggested that case 2, the single member of 
cluster 1, could potentially be an outlier. However, it was not eliminated from the data 
because its presence could represent a larger subset of bulimics with similar binge and purge 
patterns that were not captured due to the limited size of the data set. Therefore, since this 
possibility existed, researchers chose not to eliminate it from the analysis. 
The raw data for each of the individual clusters was inspected to explore possible 
existing patterns (see Table 3). Exploration of the first cluster in the four-cluster solution 
revealed the cluster contained only a single member displaying high binge and purge 
frequencies whose binges were characterized by a relatively low average caloric intake. 
Such findings were consistent with the pattern expected to be displayed by a subjective binge 
group. Again, these findings must be interpreted with caution since this was a single member 
cluster and exploration of the data in this analysis indicated that the member included was a 
potential outlier. 
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Table 3. Mean binge caloric intake, purge frequency, and binge frequency per cluster 
Average Linkage method 
Cluster Number 
Cluster 
Members 
Average Cal. 
Per Binge 
Binge Freq. 
Purge Freq. 
1 
(2) 
882 
14 
12 
2 
(14) 
1620 
1 
17 
3 
(15-11-8) 
1984 
2 
9 
4 
(12-5-7-3-13-6-
9-16-10-4-1) 
1141 
3 
4 
The second cluster was characterized by a moderate to high binge caloric intake, low 
binge frequency, and high purge frequency. The reported average binge caloric intake per 
participant was markedly higher in this group than in the first cluster. In addition, binge 
frequencies were substantially lower and purge frequency was higher. These findings were 
not consistent with the patterns expected to emerge in the data set. However, since cluster 
two was also a single member cluster, these results may not be representative of the sample 
and could be indicative of another potential outlier. Again, in this study the researcher chose 
not to eliminate outliers when conducting the analysis because the sample was small and 
outliers may actually represent segments of the population that the small sample failed to 
catch in adequate numbers. 
The third cluster contained three participants whose binge and purge behavior was 
characterized by high binge caloric intake, low binge frequency, and moderate purge 
behavior. Of the four clusters obtained via the average linkage method, this cluster most 
closely represented the pattern that was expected to emerge in an objective binge group since 
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the caloric intake was high and the binge frequency was low. However, this cluster was not 
entirely representative of the hypothesized objective group because the purge frequency was 
in the moderate range, which was higher than anticipated. 
The fourth cluster consisted of four participants displaying moderate binge caloric 
intake, and relatively low binge and purge frequencies. This pattern was not one that was 
anticipated by the researcher's specified hypotheses. 
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DISCUSSION 
Previous studies examining the caloric content of bulimic binges have reported food 
amounts much smaller than would be classified as a binge according to the DSM-IV criterion 
A(l) for bulimia nervosa, which suggests that binges must consist of a large amount of food 
(Rosen et al., 1986, Rossiter & Agras, 1990). The results of the current study provide further 
empirical support for the notion that this criterion is not applicable to a substantial portion of 
binge behavior and, therefore, suggest it may need revised. The average number of calories 
consumed during a binge episode by participants in this study was 1134, with the smallest 
binge consisting of 150 calories and the largest binge consisting of 2796 calories. It is clear 
that binges at the upper end of the displayed range would be objectively considered to consist 
of a large amount of food. However, there were numerous binges reported by participants 
that consisted of a subjectively small or "normal" amount of food. For example, the binge 
involving 150 calories consisted of 2 fun-size 3 Musketeers bars. 
The present study was conducted to replicate aspects of the Pratt, Niego, & Agras 
(1998) study which hypothesized that there were two subsets of bulimic women engaging in 
either predominantly objective or subjective binge behavior. Again, when Pratt et al. (1998) 
examined the two binge types for differences in psychopathology, no differences were found. 
A noted limitation of the Pratt et al. (1998) study was that only women with a diagnosis of 
bulimia nervosa were included, which would mean that they would have to meet the large 
amount of food criterion. Therefore, the range of participants included would have been 
limited to exclude women whose binges were more subjective in nature. This limitation 
could have had an obvious effect on the study' s results, causing researchers to conclude that 
no differences existed because they were only examining one of the hypothesized subsets. 
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The present study expanded inclusion criteria to allow for the inclusion of bulimic 
women whose binges were predominantly subjective in nature. Two cluster analyses were 
conducted on the data to explore hypothesized differences in binge frequency, purge 
frequency, and average caloric intake across binge episodes. It was hypothesized that a 
subjective binge group would emerge with relatively high binge and purge frequencies, and 
relatively low caloric intake. In addition, it was also predicted that an objective group would 
emerge with relatively low binge and purge frequencies, and relatively high caloric intake. 
Therefore, it was anticipated that the cluster analyses would reveal two distinct clusters 
displaying such patterns. 
The first cluster analysis conducted using Ward's method did in fact yield two clusters 
displaying the hypothesized subjective and objective patterns. In addition, two additional 
clusters appeared in the data set that were not predicted. One possible explanation for this 
pattern could be that more than two subsets of bulimics exist. This is a possibility that future 
researchers should explore further because of the possible treatment implications. A second 
possible explanation for the four-cluster solution is that it was a product of the study's 
relatively small sample size. As Grimm and Yarnold (2000) suggest, a small sample can 
produce entirely different cluster solutions than would be produced by a larger sample. 
The second cluster analysis conducted using the average linkage method also yielded 
four clusters. However, again the results of this analysis must be interpreted with caution 
because two of the clusters included only a single member. Therefore, these two clusters 
could be indicative of outliers present in the data set which may not be representative of the 
entire sample (Grimm & Yarnold, 2000). Similar to the results of the first analysis, this 
second analysis also displayed a one cluster pattern expected to be present in the subjective 
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binge group, which consisted of relatively low binge caloric intake, and high binge and purge 
frequencies. 
A second cluster produced through the average linkage method displayed a pattern 
somewhat characteristic of that predicted for the objective binge group. Participants in this 
group displayed relatively high binge caloric intake and low binge frequencies. However, a 
characteristic of this cluster that did not fit the hypothesized pattern was that participants 
displayed a moderate purge frequency and it was predicted the objective group would display 
a fairly low purge frequency. 
Another similarity between the first cluster solution produced by Ward's method and 
the second cluster solution produced by the average linkage method was that two additional 
clusters were produced by each analysis that were not anticipated. The two additional cluster 
solutions produced by each method were remarkably similar. One such cluster was 
characterized by moderate to high binge caloric intake, low binge frequency, and high purge 
frequency. The other was characterized by moderate binge caloric intake, relatively low 
binge frequencies, and low to moderate purge frequencies (see Tables 3 and 5). 
Implications 
The results of the present study reiterate the need for further investigation of criterion 
A(l) of the DSM-IV diagnostic criteria for bulimia nervosa. Results of this study and 
numerous other empirical investigations have shown that a substantial proportion of binge 
behavior reported by bulimic women does not consist of a large amount of food. The 
implications of a potential inaccuracy in the current diagnostic system are numerous because 
they can affect the accuracy of diagnosis. For example, a clinician may be inclined not to 
diagnose a person with bulimia nervosa if her binges do not consist of a large amount of 
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food, even if the person meets every other diagnostic criteria. If this person was not 
diagnosed, she would not be eligible for insurance coverage for subsequent treatment. On 
the other hand, if this person was diagnosed with a disorder other than bulimia, this could 
lead to misdiagnosis and therefore the accompanying treatment may not be the most 
effective. Given these potential negative implications, DSM-IV developers should explore 
the validity of criterion A{l) prior to its inclusion in the next revision of the manual. 
The results of the current investigation also suggest that subsets of bulimic women may 
display very different binge and purge patterns. This possibility should be further researched 
because the identification of possible subsets may have important treatment implications. It 
is further suggested that future investigations should include not only women meeting current 
diagnostic criteria for bulimia nervosa, but also should include those who meet every criteria 
besides criterion A(l ), since the validity of this specification remains in question. 
Limitations 
One limitation of this study is that it uses self-reports of binge eating. Wilson (1992) 
reports, "An inevitable problem with self-reported binge-eating is its accuracy ... " (p. 316). 
Previous research suggests self-reports may provide inaccurate estimates ( either under- or 
over-estimating) of actual caloric intake during binges (Ortega, W aranch, Maldonado, & 
Hubbard, 1987; Wilson, 1987). However, this study limited some of this inaccuracy by 
requiring participants to report only the type and quantity of food consumed. The researcher 
used a nutrition manual to calculate total caloric intake from the food logs rather than relying 
on participants' calculation of their total caloric intake, thereby eliminating a major source of 
measurement error. In addition, Rosen et al. (1986) defended the accuracy of self-report 
measures in their study, stating their subjects' food reports were more accurate and reliable 
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because they had been trained in recording food consumption. Similarly, the present study 
provided examples of self-reports of food consumption and purge behavior in an attempt to 
increase the accuracy and reliability of these self-reports. 
Another potential limitation of this study is that differences observed between the two 
identified groups could be due to factors other than the construct of interest (subjective 
versus objective binge behavior). However, this potential limitation is not crucial in terms of 
the utility of the study's results, because this is an exploratory study meant only to examine a 
range of group differences. Future research will have to determine the link between 
identified differences and subjective/objective bulimic binge behavior. 
Another potential limitation of this study is the possibility that the sample may not have 
been completely representative of the entire population of bulimic women. It is possible that 
the sample obtained from the three treatment sites is not characteristic of this population as a 
whole. However, the fact that this sample was drawn from three different types of treatment 
facilities (inpatient, outpatient, and a university counseling center) diminishes the likelihood 
of this possibility somewhat, but it remains a potential concern. In addition, it is possible that 
systematic differences were present between the women willing to complete the study 
materials, versus those that were not. This issue was not addressed in this study and 
therefore, may have affected the results. Future investigations will be neede to further 
explore this issue. 
A final limitation of the current investigation was the limited sample size. Since the 
emerging clusters or proposed bulimic subsets are affected by the size of the sample, it will 
be important to attempt to replicate the findings presented here with larger samples to verify 
the validity of the results. 
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APPENDIX A 
SAMPLE BINGE RECORD 
On the following pages, please record the type and quantity of food consumed during all 
eating episodes you perceive to be binges over an entire one-week period. Please cite the 
time and date of each binge episode. 
Example: 
Date: Monday, Oct. 2 
Time/Duration of Binge: 5:53-6:10 p.m. 
Food Consumed: 1 box Kraft macaroni and cheese; 10 Oreo cookies; 2 poptarts; etc. 
Date: Tuesday, Oct. 3 
Time/Duration of Binge: 4:00-4:30 
Food Consumed: 30 Ritz crackers; 5 slices Kraft American cheese singles; 4 slices 
white sandwich bread; 2 Nestle Crunch candy bars; etc. 
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APPENDIXB 
PARTICIPANT'S REPORTED BINGE RECORD 
Date: Tuesday, March 27 
Time/Duration: 2 p.m. -6 p.m. 
Food Consumed: 2 6" quesadillas with cheese 
3 chocolate chip bars 
One-half to three-quarter cup spring salad 
1 can chili with cheese on top 
3 bowls Vic's White Cheddar White Popcorn 
Date: Wednesday, March 28 
Time/Duration: 8:30 p.m. - 8:43 p.m. 
Food Consumed: One half bottle of wine 
2 servings of nacho chips 
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APPENDIXC 
SAMPLE PURGE RECORD 
Please record the dates, times, and types of any purge behaviors you engage in during the 
same one-week period. Examples of purge behaviors include the following: self-induced 
vomiting; use of laxatives and/or diuretics; excessive exercise (greater than one hour per 
day); dietary restriction (intentionally eating less or skipping meals to compensate for the 
binge); or the use of diet pills or other appetite suppressants. 
Example: 
Date: March 20-21 
Time: 5:15 p.m. on March 20th to 1:00 p.m. on March 21 st 
Purge Type: dietary restriction 
Details: I fasted (didn't eat) from 5:15 p.m. on March 20th to 1 :00 p.m. on March 21 st. 
Date: March 20 
Time: 5:15 p.m. 
Purge Type: self-induced vomiting 
Details: I made myself vomit twice. 
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APPENDIXD 
PARTICIPANT'S SAMPLE PURGE RECORD 
Date: Sunday, March 25 
Time: Noon 
Purge Type: Laxatives 
Details: Took 9 laxatives 
Date: Wednesday, March 28 
Time: 8:00 a.m. - 8:30 p.m·. 
Purge Type: Restricting 
Details: No food 
Date: Wed., March 28 
Time: 8:30 p.m. 
Purge Type: Laxatives 
Details: Drank (I'm an alcoholic) then took 9 laxatives 
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APPENDIXE 
MEAN CALORIC INTAKE ACROSS BINGE EPISODE, BINGE FREQUENCY AND 
PURGE FREQUENCY PER PARTICIPANT 
Participant Number Mean Caloric Intake Binge Frequency Purge Frequency 
Across Binges 
1 1215 2 5 
2 882 14 12 
3 950 2 5 
4 1300 3 7 
5 1014 2 2 
6 1594 2 6 
7 760 3 5 
8 1813 2 12 
9 1373 2 10 
10 1096 2 8 
11 724 6 14 
12 1470 2 4 
13 1620 1 17 
14 2144 2 8 
15 1996 4 7 
16 1059 2 8 
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APPENDIXF 
AGGLOMERATION SCHEDULE FOR WARD'S METHOD 
Step Number of Clusters Cluster Membership Euclidean Distance 
(Overall Similarity) 
1 15 (12)(2)(15)(11)(14) .004 
(8)(5)(7)(3)(13)(6)(9) 
(16-10)(4)(1) 
2 14 (12)(2)(15)(11)(14) .153 
(8)(5)(7-3)(13)(6)(9) 
(16-10)( 4)(1) 
3 13 (12)(2)(15)(11 )(14) .320 
(8)(5)(7-3)(13-6)(9) 
(16-10)( 4)(1) 
4 12 (12)(2)(15)(11)(14) .518 
(8)(5)(7-3)(13-6)(9) 
(16-10)(4-1) 
5 11 (12)(2)(15-11)(14)(8) .816 
(5)(7-3)((13-6)(9) 
(16-10)( 4-1) 
6 10 (12)(2)(15-11 )(14)(8) 1.268 
(5)(7-3)(13-6)(9)(16-
10-4-1) 
7 9 (12)(2)(15-11)(14)(8) 1.755 
(5-7-3)(13-6)(9)(16-
10-4-1) 
8 8 (12)(2)(15-11)(14)(8) 2.396 
(5-7-3)(13-6)(9-16-
10-4-1) 
9 7 (12)(2)(15-11)(14-8) 3.337 
(5-7-3)(13-6)(9-16-
10-4-1) 
10 6 (12)(2)(15-11)(14-8) 4.755 
(5-7-3)(13-6-916-10-
4-1) 
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Step Number of Clusters Cluster Membership Euclidean Distance 
(Overall Similarity) 
11 5 (12)(2)(15-11)(14-8) 7.589 
(5-7-3-13-6-9-16-10-
4-1) 
12 4 (12)(2)(15-11)(14-8) 11.105 
(5-7-3-13-6-9-16-10-
4-1) 
13 3 (12-2)(15-11-14-8) 15.103 
(5-7-3-13-6-9-16-10-
4-1) 
14 2 (12-2)(15-11-14-8-5- 27.358 
7-3-13-6-9-16-10-4-
1) 
15 1 (12-2-15-11-14-8-5- 45.000 
7-3-l-3-6-9-16-10-4-
1) 
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APPENDIXG 
AGGLOMERATION SCHEDULE FOR AVERAGE LINKAGE METHOD 
Step Number of Clusters Cluster Membership Euclidean Distance 
(Overall Similarity) 
1 15 (2)(14)(15)(11)(8) .007 
(12)(5)(7)(3)(13)(6) 
(9)(16-10)( 4)(1) 
2 14 (2)(14)(15)(11)(8) .292 
(12)(5)(7)(3)(13)(6) 
(9)(16-10-4)(1) 
3 13 (2)(14)(15)(11)(8) .298 
(12)(5)(7-3)(13)(6) 
(9)(16-10-4)(1) 
4 12 (2)(14)(15)(11)(8) .335 
(12)(5)(7-3)(13-6) 
(9)(16-10-4)(1) 
5 11 (2)(14)(15)(11)(8) .436 
(12)(5)(7-3)(13-6) 
(9)(16-10-4-1) 
6 10 (2)(14)(15-11 )(8) .596 
(12)(5)(7-3)(13-6) 
(9)(16-10-4-1) 
7 9 (2)(14)(15-11)(8) .635 
(12)(5-7-3)(13-6) 
(9)(16-10-4-1) 
8 8 (2)(14)(15-11)(8) .647 
(12)(5-7-3)(13-6) 
(9-16-10-4-1) 
9 7 (2)(14)(15-11)(8) .960 
(12)(5-7-3)(13-6-
9-16-10-4-1) 
10 6 (2)(14)(15-11)(8) 1.411 
(12)(5-7-3-13-6-9-
16-10-4-1) 
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Step Number of Clusters Cluster Membership Euclidean Distance 
(Overall Similarity) 
11 5 (2)(14)(15-11-8)(12) 1.456 
(5-7-3-13-6-9-16-10-
4-1) 
12 4 (2)(14)(15-11-8)(12- 2.483 
5-7-3-13-6-9-16-10-
4-1) 
13 3 (2)(14-15-11-8)(12- 3.491 
5-7-3-13-6-9-16-10-
4-1) 
14 2 (2)(14-15-11-8-12-5- 4.282 
7-3-13-6-9-16-10-4-
1) 
15 1 (2-14-15-11-8-12-5- 6.000 
7-3-13-6-9-16-10-4-
1) 
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